Abstract: Banks discretionary devise technology-driven core strategies to leverage trends in information technology to pursue technological innovation in order to improve the productivity of employees. Employee productivity is a considerable unit of measure of a firm's performance and a source of sustaining competition. A logistic regression analysis was conducted using dependent variables of employee_productivity, innovation_impact and innovation_satisfaction, and 12 predictors. The highest positive effect of innovation was on process (improved 39 times more than other predictors), newOrimproved_process was more likely to contribute the highest (34.9) to innovation_satisfaction, and high innovation_impact factor was more likely to contribute the highest (28.7) to employee_productivity among the banks. Exploring and understanding the interrelationships and effects among these variables can provide managers with more reliable and actionable insights to embark on innovation activities that would improve the competence, operational efficiency, productivity of employees, and ultimately their performance.
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PUBLIC INTEREST STATEMENT
Banks discretionary devise technology-driven core strategies to leverage trends in information technology to pursue technological innovation (new or significantly improved product and process) in order to improve the productivity of employees. This article describes some effects of information technology facilitated technological innovation on employee productivity and other related factors. Using survey data from seven universal banks in Ghana, the interrelationships among employee productivity, innovation impact and innovation satisfaction are examined to illustrate the impact of technological innovation. It was found that the highest positive effect of innovation was on process (improved 39 times more than other predictors) in the banks. Clearly, high innovation impact was more likely to contribute the highest to employee productivity whiles new or significantly improved process was more likely to contribute the highest (34.9 times more than other predictors) to innovation satisfaction.
Introduction
In the Ghanaian banking industry, competition is keen and the market environment is volatile. To survive in such a competitive market, the banks should focus on improving the productivity through operational efficiency, adopting efficient banking system, and efficient resource generation and allocation. This could eventually contribute positively to financial performance. Banks that sustain continuous improvements in performance show better ratio of human capital efficacy (Singh & Kamlesh, 2013) . Employees are directly related to banking activities and are crucial in the development, productivity enhancement, and success of banking institutions. Devising technology-driven strategies that facilitate knowledge discovery and enhance the skill sets of employees is vital because the success of banking institutions and the realization of their objectives depend largely on human resources. Improvements in the skills and competence of employees influence employee productivity that manifests in service offering responsiveness and customer satisfaction (Singh & Kaur, 2011) .
Banks are leveraging trends in information technology to pursue technological innovation (product and process innovation) to address the major concerns of their employees including improvements in service delivery methods, enhancing operational efficiency, and reducing the time to perform transactions. However, pursing this strategy does not guarantee realization of a strategic goal unless the initiatives are end user centric that effectively address the needs of end users. Employees cope with the demands of innovative technologies to perform efficient operations in response to service offering that contributes to customers' satisfaction. In the Ghanaian banking industry, whilst some universal banks are improving their productivity through technological innovations, others are yet to realize the expected benefits of such innovations (Ameme & Wireko, 2016) . The productivity of an employee is a considerable factor while measuring the performance of an organization. Employees are more interested in products and processes to provide services to customers. Our major objective of the study then becomes:
Exploring the impact of information technology (IT)-technological innovation on the productivity of banking employees.
Research questions
In an attempt to identify and understand the impact of IT-technological innovation on the productivity of banking employees and the specific factors that influence banking employee' productivity at the branch level of seven (7) universal banks in Ghana, the researchers sought answers to questions provided below.
The participants were asked three dependent questions below to reflect how they perceive the impact of IT-technological innovation on their productivity, other areas in their banks, and innovation satisfaction.
(1) As a bank employee, do you think technological innovation has impacted positively on your productivity?
(2) How has IT-innovation affected your bank in each of the following areas?
• Products
• Processes
• Service delivery time
• Operational flexibility
• Risks management
• Employee productivity
• Customer service (3) How satisfied are you with your bank's current IT-enabled product(s)/services and process(s) in performing your role?
Additional questions that employees were asked are found at Appendix A.
Review of related literature
Presently, there are 33 licensed universal banks in Ghana (BoG, 2016) . This saturation has resulted in intensified competition where products/services offered are increasingly becoming difficult to differentiate (Baba, 2012) . These universal banks are constantly seeking unique ways of differentiating their offerings by devising technology-driven strategies to support business operations and achieve sustainable competitive advantages (Asante, Agyapong, & Adam, 2011) . Among such technology-driven strategies is IT-innovation.
IS-Technological innovation in the Ghanaian banking sector
In the Ghanaian banking sector, recent developments include leveraging the advancements in information technology to develop new or significantly improved products and/or processes (ITtechnological innovation) (OECD, 2005) . Other goals include driving human capital development (Obeng & Mkhize, 2017a) , attaining operational efficiency and service quality (Parasuraman, 2010) , and improving customer expectations (Chen, 2005) . In contemporary service organizations, innovation is a core competency (Kandampully, 2002) . Damanpour (2010) and OECD (2005) classify process and product innovations as technical. For product innovation, new or significantly improved products is developed to improve customer service and capture new markets (Damanpour, 2010) . Process innovation focuses on new or significantly improved method of production or method of delivering a service including significant changes in techniques, equipment, and/or software (OECD, 2005) . Process innovation is pursued to decrease operational cost (Damanpour, 2010) , increase product/service quality (OECD, 2005) , reduce service delivery time, and increase operational flexibility (Walker, 2007) . Process innovation has been a transformational force for the banking industry and complementing it with product innovations has been one of the indispensable business strategies (Damanpour, 2010 ) that contribute to long-term success sustainability of a firm (Kandampully, 2002) .
In the Ghanaian banking industry, IS-technological innovations mainly consist of IT-facilitated processes and intangible products. These products or services include automated teller machines, personal computer banking, telephone banking, electronic funds transfer, branch networking, electronic data interchange, mobile and internet banking, electronic wallets, electronic platform, and eAlerts. IT-facilitated processes include digital delivery channels and banking processes. Technology solution can support a bank to innovate on processes such as electronic dissemination of banking communication, direct banking, accepting electronic documentation from customers (Kanayi, 2012) , improving employee performance, and reducing inefficiencies (Obeng & Mkhize, 2017a) .
Employee productivity
The human intellectual resource (e.g. training, experience, intelligence, and skills of individuals) is the most important internal organizational resource and acts as the principal driver of profitability, delivery of new products, efficient use of innovative technology, and provision of varied customer preferences (Bettis & Hitt, 1995) . In the banking industry, banks that sustain continuous improvements in performance (mainly, growth and profitability) show better ratio of human capital efficacy (Singh & Kamlesh, 2013) . Thus, banks are committed to increase knowledge and enhance the skill sets of their employees since their productivity is crucial in their overall efficiency (Yadav & Garima, 2015) .
Productivity is generally defined as the output (amount of goods and services produced per person or system) per unit of input (resources) used during a given period (Murdick, Render, & Russell, 1990) . It is measured by the ratio of output to input (total quantity of products and services produced divided by total amount of resource used). A high ratio indicates high productivity. Determining productivity in say manufacturing industry is different from financial services industry. In banking, output is defined using the national accounts approach where profits and income measures are used (O'Mahony, Oulton, & Vass, 1998), the production approach-financial services are provided using both physical and human capital inputs (Colwell & Davis, 1992) , and the intermediation approach that considers banks as intermediators between lenders and borrowers (Berger & Humphrey, 1992) . The production approach to measure output in the banking industry using efficiency and employee productivity is crucial since employee productivity is an important factor to consider while measuring the performance of a bank (Kaur & Bhatia, 2016) . Moreover, employees are directly related to banking activities and are crucial in the development and success of every organization (Yadav & Garima, 2015) .
Impact of IT-technological innovation on employee productivity
In the service sector, labour productivity is measured as value added and Masso and Vahter (2012) find a positive relationship between innovation output and employee (labour) productivity. According to Mairesse and Robin (2010) , product innovation significantly affects the productivity of employees. Process innovation positively impacts employee productivity (Huergo & Jaumandreu, 2004) . However, the impact of process innovation on productivity is greater than product innovation (Hall, Lotti, & Mairesse, 2008) . Where employees are trained and empowered to undertake creative initiatives, innovation improves productivity (Chang, Gong, & Shum, 2011) . In the banking industry, providing high-quality innovative outputs improve the satisfaction level of employees that eventually increases the productivity of these employees (Obeng & Mkhize, 2017a) . Efficient use of information technologies increases labour productivity levels (Sabherwal & Chan, 2001) . Complementing information technology and innovation activities could lead to higher improvements in employee productivity than applying them individually since technology can only contribute to increased productivity when used with other resources effectively (Dauda & Akingbade, 2011) .
Methods

Data collection and preparation
The study was limited to seven first quartile universal banks in Ghana. For a reasonable comparison and analysis, all seven (7) banks were selected from the consistently rated first quartile 1 universal banks in Ghana between and 2015 (see PricewaterhouseCoopers, 2016 . Participants were selected from major cities in different regions to cover extensive area and include diversity of employees. To achieve validity of the findings, employees who use IT-facilitated banking products or services and processes for different purposes were randomly selected at the branch levels. These employees may exhibit efficiency and flexibility due to new/improved operational role-related processes and products making their contribution more appropriate to the study. Data for the study were collected using survey approach. Initially, a questionnaire consisting both closed and open-ended questions were tested and fine-tuned (see Appendix A) and subsequently administered to respondents with the help of trained research assistants between March and May 2015. In total, 120 questionnaires were distributed to 7 banks with 165 employees. Ninety-eight representing 82% of the questionnaires were received (a response rate of 59.39%).
In selected banks, Jani and Raval (2012) used financial ratio of business per employee and profit per employee to analyse the productivity of employees, while Yadav (2012) used staff productivity, cost effectiveness, profitability, and financial management to measure their productivity. In this study, descriptive statistic is used to capture the productivity of employees. The intent was to summarize the information mainly to get the underlying contributions of technological innovation to employee productivity. Participants were asked to indicate how technological innovation has affected certain areas/activities of their banks, how technological innovation has impacted their productivity as employees, and the main advantages they consider technological innovation has brought to their professional daily activity. Table 1 describes respondents' characteristics of the sample used in this study. Fifteen independent variables and three dependent variables shown in Table 2 were used to model the productivity of employees.
Data analysis framework
Since the goal of our study is to explore the impact of IT-technological innovation on the productivity of banking employees and specific factors that influence banking employee' productivity, it is appropriate to use the most parsimonious model. To accomplish this goal, models that include all predicting variables and knowledge of the relationships and strengths among the variables were observed using multinomial and logistic regression. Given a set of independent variables, the probabilities of varied possible outcomes of a categorical distributed dependent variable are predicted using a multinomial logistic regression. Using a logistic regression model, the conditional distribution of response Y is estimated given X as the input variables. Pr (Y = 1 | X = x) denotes a binary output from the input variables. For the multinomial logistic regression model, a random variable Y i is estimated as one of several discrete values of 1,2,. . .,J. π ij = Pr{Y i = j} denotes output from the input variables. Figure 1 summarizes the data analysis procedure.
Data analysis results
A logistic regression analysis was conducted using statistical package for social sciences to assess the productivity of an employee of a bank. Three main factors (dependent variables) including employee_productivity (two predictors), innovation_impact (seven predictors), and innovation_satisfaction (there predictors) were identified as input to the analysis (see Figure 1 ; Table 2 ). To improve the outcome of the regression models, correlation matrix using provisional variables was performed to identify Table 3 ). The casewise list did not produce any outlier making the models reasonably sound.
Logistic regression (model 1)
Banks pursue IT-technological innovation to reduce inefficiencies, improve employee productivity, reduce costs, and manage risks among others. Three significant variables in the best-fitting logistic regression model (see Table 4 ) were used. A test of the full model against a constant only model was statistically significant, indicating that the predictors as a set reliably distinguished between Yes and No of innovation impact (chi-square = 19.344, p < .007 with df = 7) (see Table 5 ). Table 4 presents the statistical significance of individual regression coefficients (βs) tested using the Wald Chi-square statistic. The Wald criterion demonstrated that process was a significant predictor for event (p < .05). The slope coefficient 3.663 represents the change in the log odds for a one-unit increase in process. The test of the intercept (p < .05) was significant suggesting that the intercept should be included in the model. Odd ratio 38.978 indicates that the odds for an event increase 39 times when the level of the process is increased by one unit. Thus, employee will indicate the impact of innovation on process is 39 more times than other predictors (see Table 4 ). Risk_management and employee_productivity were significant predictors for events (p < .028, Figure 1 . Data analysis framework. ) of the variance in innovation impact. The overall model evaluation and goodness-of-fit statistics tests show similar conclusions for the given data set, such that given logistic model with independent variables was more effective than the null model (see Table 5 ). The inferential goodness-of-fit test, the Hosmer-Lemeshow test of .832 was insignificant (p > .05), suggesting that the model was fit to the data well.
Bootstrap was used to perform internal validation. The p values obtained for variables in the equation with Sig. 2-tailed values are at a very similar level of statistical significance (see Table 4 ). Bootstrapping facilitated a straightforward statistical inference by providing a means of accounting for the distortions that might have arisen from small data sample. Clearly, the model reflects goodness-of-fit and is sound to predict effectively.
Multinomial logistic regression (models 2 & 3)
There is no multicollinearity between the independent variables for models 2 and 3. All numerical errors based on the standard errors on the parameter estimates are less than .2 for the two models. The classification tables for model 2 (see Table 6 ) accurately predicted 53.1% with satisfied showing the highest prediction of 82.9%. The classification tables for model 3 (see Table 7 ) accurately predicted 56.3% with highly affected showing the highest prediction of 84.3%.
The computation of-2 log likelihood and the Akaike's Information Criterion showed lower value for the final model compared with the intercept only model value, and p < .05 indicate statistically significant improvement in the model's fit (Tabatchnick & Fidell, 2007) and significant contribution of the independent variables to the outcome of model 2 (Table 8) and model 3 (Table 9 ).
The models adequately fit the data and do not duplicate the observed frequencies at any of the outcome levels (Tabatchnick & Fidell, 2007) since there is goodness-of-fit of the models with Pearson and Deviance chi-squares statistics of p values > 0.05. The effect size of the models (see Table 10 ) that assesses their fitness explains 32% of the proportion of variation of model 2 and 29% for model 3 (see Table 10 ).
The likelihood ratio tests (Table 11) shows innovation_service_consistency, NewOrImproved_Process, and NewOrImproved_Product contribute significantly (p < 0.05) to model 2. Innovation_impact and innovation_satisfaction (Table 11 ) contribute significantly (p < 0.05) to model 3.
Based on the parameter estimates (see Table 12 ), NewOrImproved_Process is more likely to contribute the highest (34.9) to innovation_satisfaction than the rest for model 2. For model 3, high innovation_im-pact is more likely to contribute the highest (28.7) to employee_productivity (see Table 13 ).
Validation of the logistic regression
Bootstrap was performed to assess internal validity of the logistic regression analysis results to determine whether it can be extended to the population the sample has not been chosen from. The p values obtained for Variables in the Equation (innovation_impact) and Bootstrap for Variables in the Equation (innovation_impact) with Sig. two-tailed values are at a very similar level of statistical significance (see Table 4 ). Bootstrapping facilitated a straightforward statistical inference by providing a means of accounting for the distortions that might have arisen from small data sample. Clearly, the models reflect goodness-of-fit and are sound to predict effectively. Table 14 shows the number of banks respondents has worked for and years they were engaged in each employment. Table 15 shows the main advantages employees consider innovation has brought to their professional daily activity. Table 14 shows that most of the employees have worked for their banks over 3 years, (55.8%) which might mean that they are conversant with the trend of innovation in their firms. Moreover, 70.5% of respondents have worked consistently for one particular bank. These would have helped them to decide how innovation has contributed to their daily professional roles. About 89.8% (see Table 15 ) indicated the range of services their banks offer are consistent with the latest innovations in banking services. In addition, 67.3% of respondents found efficiency as the main advantage that innovation has brought in performing their daily professional roles.
Descriptive statistics
Efficiency that results from new or significantly improved product or process contributes to improved employee productivity. Table 12 confirms this as participants indicated very high satisfaction with product and process innovation. From Table 16 , 82.7% of the respondents indicated technological innovation has impacted positively on their banks' profitability over the last 2 years. 
Discussion and concluding remarks
Banks are maximizing their IT-technological innovation capabilities as unique and valuable resources to provide high-quality innovative outputs that drive efficiency, increase the satisfaction level of employees, improve employee productivity, and generate better returns on capital. Management of these banks discretionary devise technology-driven strategies as part of their core strategies to leverage trends in information technology to pursue technological innovation.
Our study seems to be of great relevance since it focuses on the impact of IT-technological innovation on the productivity of banking employees and specific factors that influence banking employee' productivity.
Using Logistic Regression models, the effects of IT-technological innovation on the productivity of employee, innovation impact and satisfaction levels of employees with technological innovation were examined at the branch level of seven (7) universal banks in Ghana. Findings are not absolute fact, rather the broader opinions of banking employees with respect to the effects of IT-technological innovation on their productivity. Although, "opinions are subjective information which represents user's sentiments" (Mishra & Jha, 2012:1) , however, a response rate of 59.39% would guarantee the result that reflects the views of respondents (Nulty, 2008) .
Key findings
The correlation between dependent variables did contribute significantly: innovation_impact and employee_productivity (.001), innovation_impact and innovation_satisfaction (.033), employee_-productivity and innovation_satisfaction (.047). The casewise list did not produce any outlier making the models reasonably sound. The process (p = .026), risk_management (p = .028), and employee_productivity (p = .007) variables were statistically significant in model 1 that tests the positive effects of innovation in certain areas of a bank. The highest positive effect of innovation in the banks is on process (p < .05). For one unit of innovation enhancement, process is 39 more times likely to improve. A unit increase in NewOrImproved_Process is more likely to result in innovation_satisfaction increasing 35 times. Where innovation_impact is very high, employee_Productivity is more likely to increase 29 times. In total, 84.3% of respondents indicated they were highly affected by innovation initiatives, and 82.7% indicated positive impact of IT-technological innovation on profitability. Among the employees, 55.8% have worked for their banks for over 3 years, while 70.5% have worked consistently for one particular bank. Most of the employees (67.3%) are of the view that IT-technological innovation has brought efficiency in performing their daily professional roles.
In Obeng and Mkhize (2017a) , a survey on firm innovativeness of 542 customers from 7 universal banks was conducted. The same seven universal banks are used in this study. In that study, customers were asked to rate (high, medium, or low) the innovation level of products, channels, customer services, technologies, sales marketing, processes, and business model of their banks. In total, 291 representing 58% of respondents rated customer service as high, while 160 representing 32% of respondents rated customer service as medium. The rating affirmed a logistic regression odd ratio of service consistency (141.585, ρ .000) that influenced customer satisfaction. With such rating, it is presumed employees were efficient in performing their roles that eventually resulted in increased employee productivity.
Our findings suggest that, employees who agree or strongly agree that the range of services their banks offer are consistent with the latest technological innovations in banking industry, and their banks have introduced new or significantly improved product(s) and or process(es) are more likely to know innovation type that has a high positive impact on banking processes. In addition, they are more likely to use innovative product/process in performing their daily professional duties efficiently, are highly satisfied with the role innovation plays, innovation has high impact on their productivity, and work for one bank over a long period.
Contribution of the study
The major contribution of this study is identifying the effects and interrelationships among the impact of technological innovation, satisfaction level of technological innovation, and employee productivity. Academically, this contributes to the ongoing debate of sources of sustainable competitive advantage relative to the effects of specific resources in an industry (Rivard, Raymond, & Verreault, 2006) . For practitioners, this could be beneficial to managers of banking institutions. These managers are provided with more reliable and actionable insights to focus on and delve more deeply into innovation strategies to embark on innovation activities that would improve the competence, operational efficiency, and productivity of their employees. This in turn could result in service offering responsiveness and customer satisfaction.
Limitations and future research directions
Studying the interrelationships and effects among technological innovation impact, satisfaction level of technological innovation, and employee productivity in banking firms is conceptually interesting. The findings of this study can serve as a guide towards further research in banking services by exploring other innovation options and dimensions of innovation satisfaction and employee productivity. It is recommended that more diversified and exhaustive variables that can address technological innovation, satisfaction level of technological innovation, and employee productivity in banking firms should be considered in the future study. Thus, other methods for collecting data, such as interviews and open-ended questions could be used in future research.
The study focused on the banking industry. This makes the identified dimensions of technological innovation, satisfaction level of technological innovation, and employee productivity not generalizable. Conducting the same study in other financial institutions where technology is utilized could make the findings generalizable across the financial service industries. Moreover, future researchers should use a more representative sampling strategy to generalize the findings.
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